Musculoskeletal pain is a common complaint in children, and when recurrent, often leads to considerable distress and functional limitation. Inflammatory, infectious, neoplastic, traumatic, and biomechanical diseases make up a vast list of differential diagnoses, but the most common causes of joint pain in children include "growing pains," hypermobility syndromes, patellofemoral syndrome, and pes planus. Typically, these disorders are benign and often self-limiting.
Originally defined by Kirk in 1967, benign joint hypermobility syndrome (BJHS), which also is known as hypermobility syndrome or joint hypermobility syndrome, is recognized as a frequent cause of chronic musculoskeletal pain in children. The syndrome is termed "benign" to distinguish it from inherited connective tissue disorders that may be associated with joint hypermobility. Despite the relatively uncomplicated nature of the disease, identification is essential to avoid unnecessary diagnostic testing, institute appropriate management, and prevent potential future complications.
The prevalence of BJHS ranges from 2% to 30%. The highest frequency is seen in families that have one or more affected individuals; in females; and among persons of Asian, African, or Middle Eastern descent. Although joint hypermobility is maximal at birth, children between 3 and 10 years of age have the highest occurrence of BJHS, perhaps because of changes in body morphology during a period marked by the increased demands of physical activity. Some studies also suggest that estrogen and X-linked genetic factors may play roles in sex differences. Despite the high frequency of hypermobility in children, only a small number are symptomatic and seek medical attention. Differences in pain thresholds and other psychosocial factors as well as variations in the mechanical stress on the abnormal joint, imbalances between affected and unaffected joints, and abnormalities in nociception or proprioception may explain why some children seek care and others do not.
Joint hypermobility, by definition, describes a joint that exceeds the normal range of movement, as determined by the restraining joint capsule, ligaments, and other soft-tissue constituents surrounding it. The cause of BJHS is believed to be excessive ligamentous laxity. The exact pathogenesis of the increased laxity is unknown. One postulate is that an abnormality occurs in a gene that encodes a fibrous protein, such as collagen, elastin, or fibrillin, resulting in a loss of tensile strength around the joint and increased fragility of the involved tissues.
Hereditary disorders of connective tissue (HDCT), including Marfan syndrome, Ehlers-Danlos syndrome, osteogenesis imperfecta, and Stickler syndrome, are part of the differential diagnosis of hypermobility. Marfan syndrome is an autosomal dominant disorder characterized by marfanoid habitus, arm span exceeding height, aortic root dilation, ectopia lentis, arachnodactyly, pectus excavatum, and mild-to-moderate joint hypermobility. Ehlers-Danlos syndrome, with at least nine recognized subtypes, is characterized broadly by skin hyperextensibility, delayed wound healing, atrophic scarring, generalized connective tissue fragility, unusual striae, joint hypermobility, and dislocation. The most common features of osteogenesis imperfecta, with eight subtypes, are significant bone fragility with multiple fractures and deformities, blue sclera, short stature, and mild joint hypermobility. Stickler syndrome, another autosomal dominant HDCT, consists of flattened facial appearance, cleft palate (Pierre Robin sequence), severe myopia, and sensorineural hearing loss. Other clinical syndromes associated with hypermobility include William syndrome, Down syndrome, and homocystinuria.
Although it has been termed "benign," BJHS may lie along a broad clinical spectrum, and recent investigations suggest that it may have potential lifelong implications. BJHS has been compared with, and occasionally described as indistinguishable from, EhlersDanlos type III.
Clinically, BJHS presents with functional joint complaints, including local or generalized arthralgias. Joint pains typically are episodic, occurring in the late afternoon or evening and often after excessive exercise. Pain occurs most frequently in the knees, followed by the ankles, hips, and back. It frequently is symmetric and may awaken the child from sleep, particularly after an active day. The symptoms generally are self-limited and resolve with rest and supportive care. In contrast to inflammatory conditions, morning stiffness is rare. Parents may give a history of the child being "double jointed," clumsy, or poorly coordinated. In addition, other family members may have a history of similar symptoms. On physical examination, periarticular swelling may be apparent, but signs of inflammation, including erythema, warmth, and significant tenderness, should be absent.
Since its initial definition, BJHS has been the subject of an ongoing debate about whether the condition is, in fact, multisystemic with extra-articular features, particularly involving connective tissues. The most frequent associations ascribed to BJHS include musculoskeletal disorders, chronic pain syndromes, cardiovascular changes, increased skin extensibility, and gastrointestinal/genitourinary issues. Musculoskeletal features are the most prominent association and have been shown to include virtually all parts of the body. Most commonly, hypermobility has been linked with congenital hip disorders, delayed motor development, anterior knee pain syndrome, joint dislocation/subluxation, back pain, destructive temporomandibular joint disease, and pes planus. One of the most controversial debates is whether BJHS predisposes to early osteoarthritis and degenerative joint disease. Proposed mechanisms for such sequelae include potential defects in connective tissue synthesis, repetitive joint trauma, or deconditioning from pain-induced decreased activity.
In addition to musculoskeletal features, multiple chronic pain syndromes have been linked to BJHS. Studies have demonstrated a significant association among fibromyalgia, chronic fatigue syndrome, and joint hypermobility in school-age children. Common features include generalized pain, headaches, skin hyperextensibility, easy bruising, and orthostatic hypotension (due to vascular pooling). Among the other associated extra-articular features described occasionally are mitral valve prolapse, constipation, recurrent urinary tract infection, urinary incontinence, rectal/ vaginal prolapse, and depression and anxiety.
Diagnostic criteria include a ninepoint Beighton scale or the modified criteria by Carter and Wilkinson (Table) . The initial criteria established by Carter and Wilkinson in 1964 were based on five maneuvers performed on the upper and lower extremities bilaterally, with hypermobility diagnosed when more than three were positive. In 1973, modifications by Beighton and associates included passive dorsiflexion of the little finger beyond 90 degrees, forward flexion of the trunk so the palms rest easily on the floor, and a nine-point scale that allows for unilateral symptoms. These revisions improved the sensitivity and reliability of the criteria. Currently, most studies define BJHS based on a Beighton score of four or more of nine positive maneuvers. In 1998, the nine-point Beighton score was revised again to recognize the multisystemic nature of the diagnosis and include extra-articular features. Of note, these criteria have been validated only in an adult population.
A significant prognostic factor in BJHS may be the association of exercise with exacerbating pain in hypermobile joints. Children who have symptomatic hypermobility participate less in physical activity, leading to a cycle of muscle deconditioning, atrophy, worsening posture, and joint stabilization, with the potential for worsening their pain. Children who have pain-related syndromes, including hypermobility, also demonstrate significantly reduced exercise capacity, decreased hours of activity per week, and increased body mass index. It is unclear whether sedentary behavior and obesity are an effect of hypermobility or an explanation for why some children are symptomatic and others are not. In addition, decreased participation in activities may lead to decreased school attendance, decreased social involvement, and behavioral and psychological issues.
Despite the range of potential associated morbidities, BJHS has a good prognosis for future function in most patients. Key principles of management include reassurance, patient education, improved fitness, physical therapy, and pain control. Therapy should focus on muscle strengthening exercises, return to normal activities, education to avoid abnormal joint movements, and not rewarding maladaptive pain behavior. Long-term splinting of the affected joints may lead to weaker muscles and additional deconditioning and, therefore, should be avoided. However, temporary support devices may be helpful to control movements better. Supportin brief ive antipronating footwear also may be helpful, particularly for children who have lower extremity complaints and an abnormal arch. Incorporation of swimming into a rehabilitation program may improve reconditioning with limited stress on joints. Children who have significant pain and distress also may benefit from short-term treatment with nonsteroidal anti-inflammatory drugs.
Although only a small proportion of patients experience a complicated course, recognition of joint hypermobility as a cause of recurrent limb pain in children is essential to avoid unnecessary diagnostic investigations as well as to provide reassurance and education to families. In more severe cases, it is important to identify extra-articular associations, institute appropriate therapeutic management, and prevent potential future disability. Additional controlled studies are needed to develop a better understanding of the cause of BJHS, identify genetic overlap with the inherited connective tissue disorders, and determine which children may be at risk for future complications.
Comment: Most children ultimately diagnosed with hypermobility do not present for care with the complaint that their joints are lax. Most present because of joint pain, often significant enough to limit their activities. Not uncommonly, the delay between the onset of pain and the diagnosis of hypermobility stretches (!!) for years, sometimes leading to unnecessary evaluation and likely delaying appropriate management. A physical examination can be more efficient and certainly less expensive than magnetic resonance imaging. 
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